Phosphorylation of tristetraprolin, a potential zinc finger transcription factor, by mitogen stimulation in intact cells and by mitogen-activated protein kinase in vitro.
Tristetraprolin (TTP) is a potential transcription factor that contains three PPPPG repeats and two putative CCCH zinc fingers. TTP is encoded by the early response gene Zfp-36, which is highly expressed in response to growth factors and in several hematopoietic cell lines. In the present studies, we investigated the possibility that TTP is phosphorylated in intact cells. In NIH/3T3 cells that were made to overexpress TTP constitutively, we found that the protein was phosphorylated on serine residues, and that this phosphorylation was rapidly (within 10 min) stimulated by several mitogens. In cell-free assays, recombinant mouse TTP was a substrate for the mitogen-activated protein (MAP) kinase. By a combination of protease digestion experiments and site-directed mutagenesis strategies, we found that serine 220 was phosphorylated by p42 MAP kinase in vitro. Expression of mutant TTP in fibroblasts confirmed that serine 220 was one of the major, mitogen-stimulated phosphorylation sites on the protein in intact cells. These results suggest that TTP may be phosphorylated by MAP kinases in vivo and that this phosphorylation may regulate its function.